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Abstract 

This article enters into the debates about foundations of, research methods in, and intentions 
with ethnomathematics. Questions are raised by setting out from several examples, partly 
from the literature, partly from my own research and experience. More questions than answers 
are provided. However, some lines of argument are indicated. I do not claim that the questions 
or arguments are new or original. Still, in my view they are important. They are about how we 
reflect on what they do, about concepts we identify in their activities, about knowledge we 
claim that they have. The article also discusses other aspects relevant to ethnomathematics, 
like the power of language, and the virtue and burden of context. 

 

Introduction 

In 2006, I presented a paper with the same title at the Third International Conference 

on Ethnomathematics (ICEm3) in Auckland, New Zealand. That paper was never published. 

The present article is a considerably revised and expanded version of that paper. 

The title of the article came to my mind many years ago when I read the little book 

African Pythagoras: A Study in Culture and Mathematics Education by Paulus Gerdes 

(1994a). In about a hundred pages Gerdes presents a big number of African ornaments and 

artefacts in which he, again and again, ‘sees’ Pythagoras’ theorem and proves it. It is all 

beautiful, logical and mathematical. It is proper Euclidean geometry extracted from 

indigenous African cultures. Gerdes clearly saw mathematics in the artefacts; but can we 

claim that the craftsmen had done this mathematics? 

This article enters into debates about foundations of, research methods in, and 

intentions with ethnomathematics. Many mathematicians and mathematics educators have 

already raised questions about the status of ethnomathematics as an academic field, intentions 

behind research in the field, possible educational applications of ethnomathematical ideas and 

examples, and possible consequences from such use (see for example Barton, 1996; Vithal & 
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Skovsmose, 1997; Rowlands & Carson, 2002, 2004; Adam, Alangui & Barton, 2003; Pais, 

2011; Meaney & Lange, 2013). 

The article aims at contributing towards such reflection and debate. Against the 

background of some concrete examples — partly from the literature and partly from my own 

research and experience — problems are raised and questions posed in connection to our 

activities in and conceptions of ethnomathematics. An underlying perspective is the relation 

between ‘us’ as mathematicians, educators, researchers etc., and ‘them’ as ‘the indigenous 

people’, ‘the local people’, the craftsmen or -women etc., whose practices and concepts are 

our objects of study. More questions than answers are provided. 

Communicating 

Oshakati is one of the main towns in Ovamboland in the North of Namibia. Some 

years ago I visited the main market in Oshakati together with a Zambian and a Namibian 

colleague. The latter one is an Ovambo herself, speaking the local vernacular Oshivambo. 

Through her, we conducted a conversation with a couple of women selling meat in the 

market. (A broader description of this example and a couple of others below can be found in 

Onstad, Kasanda and Kapenda (2003).) 

The women would buy half a cow in the morning, partition the meat and sell to 

customers coming to the market during the day. They had no scales or other measuring 

instruments for weight, and we were interested in how they estimated amounts of meat 

compared to prices they sold at, how bargaining functioned, and how they ensured that in the 

long run they sold with a profit and not at a loss. 

During our conversation, my Namibian colleague posed the following question to the 

meat-sellers: “Imagine I am your customer. I have picked up a piece of meat, and we have 

agreed on the price 8 dollars and 20 cents [Namibian dollars]. However, I only have a 100 

dollar note. How do you figure out how much change you owe me?” The women immediately 
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replied, “91 dollars and 80 cents.” “OK,” my colleague responded, “but how did you calculate 

that?” The women looked at us with some confusion and asked back, “It is correct, isn’t it?” 

Our colleague tried to clarify: “It certainly is. We just want to know how you think when you 

find this out. Can you tell us that?” There was a pause. The women looked at us and at each 

other, obviously in a state of bewilderment. After a while one of them asked, “Didn’t you tell 

us that you come from the university — and you don’t even know how to calculate change??” 

Ethnomathematical research will often be an encounter between ‘experts’ with a high 

level of Western education, on one hand, and people rooted in an indigenous culture, on the 

other hand. The latter may perhaps also be called ‘experts’, but then in a very different sense 

than the former. In such circumstances, communication may be challenging! 

The meat-sellers in Oshakati certainly do a lot of reflection. They reflect on their 

business in the market, on money matters, on the education of their children, on health and 

diseases, on religious questions, and on many other aspects of life. Still, there seems to be a 

profound difference between their ways of reflecting and the type of reflection we tried to ask 

for. Ours was something like: “Please, step back from yourself, take a look into your own 

brain processes, watch your own modes of thinking and reasoning, and then describe them to 

us!” Or: “Climb up to a meta-level and think about how you think! Then, inform us.” Can we 

easily claim that this is a “natural” or “normal” way to behave? Can we expect to be readily 

understood when we ask people to act like that? 

 On the other hand, such meta-level reflections are fundamental to our own research. 

We want to “look behind” the immediate skills and activities of people. If our type of 

reflections, however, is different from theirs, it may easily mean that we do research about 

them, and not with them. It may be far from easy to establish a mutual and equal relationship. 

 Thus, communication may be hampered by vast differences in background, experience 

and education. Also, language may be a serious impediment. In addition, history has produced 
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many problems. Linda Tuhiwai Smith (2012) in her book Decolonizing Methodologies: 

Research and Indigenous Peoples writes vividly how imperialism and colonialism have 

brought subjugation, poverty, dehumanisation and suffering to very many indigenous peoples. 

Their experiences with Western people and culture have rendered many of them sceptical and 

outright negative to research. 

Luis Radford (2008) emphasises that “an effort has to be made to try to understand 

[…] the activity of individuals and the goals that they pursue in terms of their own cultural, 

“rational” contexts” (p. 440). I choose to read this in a mutual or reciprocal way: There should 

be an effort made such that we understand them and they understand us. The idea of mutual 

interrogation was put forward by Aishikin Adam, Willy Alangui and Bill Barton (2010) as a 

way of ensuring two-way communication and enhancing mutual understanding. Alangui had 

successfully used this method in his study of water management in terraced rice paddies in the 

Philippines, and Adam had done the same when she studied weaving techniques of food 

covers in Malaysia. Jerry Lipka has in many years been involved in the development of 

curricula using Yup’ik culturally based mathematics in Alaska. The process has been strongly 

rooted in cooperation with local teachers and a group of elders (see e.g. Lipka, 1994; Lipka, 

Wong & Andrew-Ihrke, 2013) and is reported as functioning well. Similar methods have been 

reported by Lisa Lunney Borden (2011, 2013) from her cooperation with teachers and 

indigenous community members in a project in Mi’kmaw schools in Nova Scotia. 

Robyn Jorgensen and David Wagner (2013) start their editorial in a special issue of 

the Mathematics Education Research Journal with the following statement: “Within 

mathematics education, research in indigenous contexts has changed dramatically over the 

past few decades with the emphasis shifting from researching on indigenous people to 

researching with indigenous people” (p. 1, emphasis in original). I am still embarrassed that 

we did not get our intentions through to the Ovambo meatsellers. However, reports like those 
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referred to above, hold promise of much more effective, mutual and balanced methods of 

communication and cooperation. 

Language 

The main vehicle of communication is language. When I was in school, I learnt quite a 

bit of English and smaller bits of German and French. I remember my impression of learning 

very different “things”. To me, these were quite different languages, and they were all 

different from my Norwegian mother tongue. It resonated with this experience when I was 

later told that one possible reason for the distinct differences between English philosophy and 

the continental ones (especially German), was that they had been thought out and written 

down in different languages. It was said that English was well suited for practical and 

pragmatic thinking, while German supported logic, principles and theories. This may very 

well be disputed, but it also resonates to some extent with the impression we often may get if 

we compare English publications in mathematics education with publications in the tradition 

of German Didaktik or French Didactique of mathematics. 

 Later, in my early thirties, I learnt the East African language Kiswahili. That turned 

some of my previous experiences around. Kiswahili being much more different than the 

languages I knew so far, helped me to see the many basic similarities between those European 

languages. In Kiswahili you start from a verb stem; then you can choose from a range of 

prefixes, suffixes and infixes to expand the verb into a meaningful sentence. We can also say 

that in a sense Kiswahili gives precedence to process over product. 

 We may take this a step further, possibly a long and important step! I start with an 

example inspired by Bill Barton’s (2009) book The Language of Mathematics. The English 

word circle may be a noun or a verb. The student draws a circle in her notebook; the airplane 

circles before landing. Both statements make sense to me. There is a difference, however. 

First, I know what a circle is. I have seen many circles, I have drawn many, and in school my 
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mathematics teacher defined the concept for me. I can explain and show to other people what 

a circle is and what circles look like. And this is exactly the reason why I understand what it 

means to circle. My secondary understanding of the verb is based on, or derived from, my 

primary understanding of the noun. Inspired by Barton (2009), I tried to reverse the order. I 

tried to imagine that I had no previous understanding of a circle, and then I was taught to 

circle. That means, I tried to derive an understanding of the noun from my initial 

understanding of the verb. The exercise was not an easy one; I worked painstakingly and hard. 

That surprised me. 

Why did I do this? Did my exercise make any sense at all? Actually, there are strong 

claims that it does. First, think of George Orwell’s famous novel 1984. There he introduces 

the language Newspeak, which has been constructed in such a way that it makes it impossible 

to formulate oppositional ideas. This is fiction, of course; nevertheless it promotes the 

conception that language is powerful. Second, accept the fact that languages may be very 

different. Some languages are noun-based; some others are verb-based. This means that the 

main meaning in a text primarily is conveyed by nouns or by verbs, respectively. European 

languages (as far as I know them) are noun-based. They focus on objects (concrete or 

abstract). Other languages are verb-based. They focus on actions and processes. In some of 

them even the number words are verbs. Barton (2009) illustrates this well. Cris Edmonds-

Wathen (2016) tells that in Iwaidja, a language spoken in the Nortern Territory in Australia, 

kin relatinships are expressed by verbs: “she sisters me” or “he uncles you” (p. 61). 

Furthermore, she reports that “there was no noun for a circle in Iwaidja” (p. 68). Do such facts 

about differences between languages have any bearing on mathematics? 

In her article The ‘verbification’ of mathematics Lisa Lunney Borden (2011) also 

comments on the opposite process called nominalisation, which she calls an “objectifying 

tendency” in mathematics (p. 11). David Pimm and David Wagner (2003) similarly write 
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about “actions and processes being turned into nouns” (p. 163). This resembles the notion of 

reification in Anna Sfard’s (1991) seminal article On the dual nature of mathematical 

conceptions (see also Sfard & Linchevski, 1994). Sfard (1991) sees processes and objects as 

“different sides of the same coin”, they are “complementary” (p. 1). Hence, they can be seen 

as equally important aspects of a mathematical notion. On the other hand, she sees a 

development from process through reification into object. This resonates well with noun-

based languages. One may wonder what her theory would have looked like if developed in a 

verb-based language. 

Rik Pinxten and Karen François (2011) tell the story of a Navajo boy finding his way 

with his herd of sheep in a wild landscape. They emphasise that the Navajo language is very 

different from English, and that the ways they think and talk — and hence, the ways parents 

and elders teach the children — are so different that an attempt at translation into English runs 

the risk of destroying the genuine essence of it all. This is just another tale of the power of 

language. 

Barton, Lichtenberk and Reilly (2005) introduce their article by writing that “there is 

reason to suspect that language influences mathematical concept development” (p. 107). 

Barton (2009) claims that “part of the reason that mathematics is like it is, is because its 

development has been influenced by the preferred ways of thinking and expressing thoughts 

of those involved. In particular, the languages of those who developed mathematical ideas 

helped to shape the mathematics that emerged” (p. 24). Hence, the conventional mathematics 

we apply and teach globally today, is to a certain extent framed and shaped by the languages 

in which it was developed. And those languages have to a considerable extent been European, 

noun-based languages. Barton (1999) quotes the linguist Benjamin Whorf (1956, pp. 224–

225): 

[…] to restrict thinking to the patterns merely of English […] is to lose 
a power of thought which, once lost, can never be regained. […] an important 
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field for the working out of new order systems, akin to, yet not identical with, 
present mathematics, lies in a more penetrating investigation than has yet been 
made of languages remote in type from our own. 

 
Hence, by working in languages very different from our own, we may reach at new 

aspects of mathematics than the ones we know now. 

If these arguments are valid — and Barton (2009) argues strongly that they are — we 

must accept the possibility that in different cultures with different languages there might be 

developed mathematics of rather different types. In other words, we could talk of a variety of 

mathematics-es (in plural). Many of them might be useful locally, but some might even 

contribute with new and hitherto unknown perspectives, results and reasoning within the 

global, academic mathematics. 

 Barton (1999) states that “there is general agreement that cognition is related to 

language” and goes on with a warning: “To the extent that these ideas have substance, the 

increasing monolingualism of mathematics as an academic field represents a restriction on the 

creative possibilities of that subject.” (p. 34). 

Concepts 

I mentioned above that there is no noun for a circle in Iwaidja (Edmonds-Wathen, 

2016). Can they then know what a circle is? 

We also studied basket weaving in Ovamboland (Onstad, Kasanda & Kapenda, 2003). 

Most baskets have patterns, and most basket patterns display rotational symmetries. We asked 

questions about how and why the weavers make such patterns. One point that emerged from 

these conversations, was the lack of an Oshivambo word for ‘symmetry’. Our native 

interviewer could not think of such a word herself. We consulted a learned Ovambo with high 

education, also from Western countries. Again, no word for ‘symmetry’ was found. Our 

informants neither had one, nor seemed to need one. 
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Of course, this did not prevent us from discussing the symmetrical aspects of the 

patterns. We described them as “flower-like”, pointed at the “petals” of the “flowers”, and 

commented that the “petals” seemed to look alike and be placed with the same distance 

between them all the way round the basket. The basket weavers agreed. They confirmed that 

they strove to obtain such uniformity, and they explained how they planned the weaving and 

measured in order to succeed. 

We asked what kind of importance they attached to such uniformity of the pattern — 

that is, in our words, to the rotational symmetry. The answer was twofold. First, “It is more 

beautiful that way, isn’t it?” And second, a more beautiful basket can be sold at a better price. 

Hence, the reasoning is a combination of aesthetics and pragmatism. 

Actually, this reasoning was taken a step further. We were told that an odd number of 

“petals” sells at a higher price than an even number. The explanation was that the buyer 

knows that an odd pattern is more demanding to make than an even pattern, and therefore 

accepts to pay more. We were shown how their weaving technique makes an even number of 

“petals” easier to distribute uniformly than an odd number. (Basically, this comes from the 

fact that they start by making a little square in the middle of the basket.) 

Personally, I conclude that the Ovambo basket weavers have a concept of symmetry, 

even though they lack a name or a word for it. They do weave symmetrical patterns. They can 

even explain and argue around the symmetrical aspects of their patterns. How would this be 

possible without a concept of symmetry? This complies well with Richard Skemp’s statement 

(in a context where he discusses the formation of concepts): “The criterion for having a 

concept is not being able to say its name but behaving in a way indicative of classifying new 

data according to the similarities which go to form this concept” (1986, p. 26). 

On the other hand, it is fair to question to which extent the nameless ‘symmetry’ of the 

Ovambo basket weavers is a concept the way we usually conceive of mathematical concepts. 
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What do we actually require from a concept in order to accept it or think of it as 

‘mathematical’? Should it be integrated in the established body of mathematics? Should it be 

formulated by mathematical terms or symbols? Should it be precisely expressed and defined? 

Or is it enough that it “looks like” or “has something to do with” mathematics? It is not clear 

to which extent such a nameless concept embodies the same features as one expressed or even 

defined in words. The mental connotations and metaphorical imagery connected to a concept 

may depend a lot on the actual words chosen to denote the concept (cf. Barton, Lichtenberk & 

Reilly, 2005). How much more may then the lack of words mean to a concept? (A related 

problem is to which extent we can compare concepts held by different persons. Does it for 

example make sense to claim that two persons have identical concepts of symmetry?) 

In her discussion of the role culture plays in mathematics education, Norma Presmeg 

(2007) quotes Millroy (1992) who had studied mathematical practices of a group of carpenters 

in South Africa. He describes the dilemma of navigating between two extremes, a tendency to 

accept almost everything as mathematics, on one hand, and a tendency to only accept formal 

academic mathematics as valid representations of people’s mathematical ideas, on the other 

hand; then he continues (pp. 11–13): 

Part of the way in which to ensure a safe passage seemed to be to 
openly acknowledge that when I examined the mathematizing engaged in by 
the carpenters there would be examples of mathematical ideas and practices 
that I would recognize and that I would be able to describe in terms of the 
vocabulary of conventional Western mathematics. However, it was likely that 
there would also be mathematics that I could not recognize and for which I 
would have no familiar descriptive words. Sometimes there are no words for a 
well-defined concept, sometimes students have confused understandings of a 
certain concept and use inappropriate words.  
 

Mercy Kazima (2006) studied a group of first year secondary school students who all 

spoke Chichewa as their first language. Chichewa is the most spoken language in Malawi. 

However, after the first four years of school, English is the language of instruction. Kazima 

wanted to investigate which meanings the students brought to school for some basic 
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probability vocabulary before they were taught probability. She concentrated on the concepts 

‘certain’, ‘likely’, ‘unlikely’, and ‘impossible’. She found a lot of confusion and 

misunderstanding of the concepts. That should not be surprising. Tamsin Meaney, Tony 

Trinick and Uenuku Fairhall (2012, chapter 7) discuss similar issues in Maori education. A 

study of 11–12-year-old children in England showed that language, beliefs and experience 

influenced the children’s ‘informal knowledge’ of probability (Amir & Williams, 1999). 

In Kazima’s case there was an additional linguistic hurdle for the children. In the word 

pair ‘likely’/‘unlikely’, the former is the basic one, while the prefix ‘un-’ gives the latter one 

the opposite meaning. Both words can be translated into Chichewa. However, then the 

situation is turned around: the translation of ‘unlikely’ is the basic word, and the translation of 

‘likely’ is constructed as the opposite of ‘unlikely’. In other words, in Chichewa ‘likely’ has 

the form of ‘un-unlikely’ (Kazima, 2006). Hence, if you speak Chichewa well, but have not 

developed it into academic precision, and you have to cope with the former colonial language 

in school, which you do not master well — no wonder that you may get confused! 

Hidden Mathematics? 

In Ovamboland we observed a mason building a modern house (‘modern’ meaning 

that it was rectangular and made of bricks). The building process starts by casting a 

rectangular foundation with dimensions as set for the house. The employer determines length 

and width. These can easily be measured, and four pieces of rope or sticks of correct lengths 

are prepared. But how does the mason ensure that all the four angles of the foundation are 

right? 

If you have made a quadrilateral where opposite sides have equal length — one pair of 

opposite sides with the planned length of the house, the other pair with the planned width — 

then the quadrilateral necessarily will be a parallelogram. The mason measures the two 

diagonals, and adjusts the angles in the parallelogram until the diagonals are equally long. The 
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parallelogram then must be a rectangle. This is applied geometry. In Euclidean geometry we 

can prove that the mason’s method is correct. Planning and building a house can be viewed as 

mathematics put into practice. The mason constructs a mathematical shape of high regularity, 

and he does so by a method which has its direct counterpart in our mathematics curriculum. 

Most likely, however, he does not see the shape he constructs as a mathematical shape 

or the method he applies as a mathematical method. And even more certainly, he could hardly 

give any proof-like reasons for why this method actually produces the shape needed. We may 

tell him that we see mathematics in his activities. We may tell him that what he does, 

“actually” is mathematics. We may give him the “proper” mathematical word used for the 

shape. We may even explain why his method is valid. 

But should we? If so, why? Perhaps he would be happy to hear and learn. Perhaps he 

would be able to follow a logical argument the way we present it within the framework of 

school mathematics. In that case, nobody should withhold that knowledge from him. But are 

we in a position to say that he ought to know? Can we impose on him any kind of need or duty 

to know? If craftsmen have sufficient skills to do the work they are paid for in a satisfactory 

way, shall we claim that it would be even better if they had understood the mathematical basis 

for and implications of their craft? Better for whom? 

These are political and ethical issues that should be considered seriously, but which do 

not easily lend themselves to simple or general answers. 

Some researchers — like Paulus Gerdes and Stieg Mellin-Olsen — have suggested 

ways to describe situations like the one with the mason above. Terms like hidden mathematics 

and frozen mathematics have been coined (Gerdes 1986, 1994b). 

The point brought forward is that a person may have skills, knowledge or ideas which 

incorporate mathematical aspects in one way or another. The person himself or herself, 

however, does not recognise this as mathematics, does not see it in a mathematical 
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perspective, and is unable to draw on it in educational settings. In order to become conscious 

about the mathematics which is already there, develop it further, and apply it in its full 

potential in new situations, the hidden mathematics must be uncovered or rediscovered. The 

frozen mathematics must be unfrozen or defrosted (ibid.). 

Just for clarity, I do not find any claim by Gerdes (1994a) in African Pythagoras that 

the artisans making a variety of patterns, actually display a ‘hidden’ knowledge of 

Pythagoras’ theorem. However, he tells that he let his teacher students work with one of the 

patterns in the book. Afterwards, one of the students enthusiastically remarked: “Had 

Pythagoras — or somebody else before him — not discovered this theorem, we would have 

discovered it!” (p. 16). His point is that hidden mathematics, in an individual or in a culture, 

offers an opportunity for learning. 

Such a process needs an outsider. Somebody else must discover and identify my 

hidden mathematics, since I am unaware of it myself. This is where a teacher may come in 

and support. A teacher ought to know his/her students very well, not only by name, behaviour 

and intellectual abilities, but also their backgrounds, interests, out-of-class activities, games 

and practical skills of various types — which may be closely connected to language, traditions 

and cultural practices. Thus, knowing about their skills and experiences, the teacher will have 

a starting point for picking up their hidden mathematics, uncovering it and applying it in a 

supportive manner. 

This is far from an easy task, however. Identifying hidden mathematics may in itself 

pose a huge challenge. In addition, many teachers, especially in disadvantaged schools in poor 

countries, struggle with huge classes. Knowing all your students well enough individually, is 

impossible to overcome. On the other hand, there may be shared experience in a community 

— games most children play, skills most boys or most girls are trained in, decorative patterns 
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found in most homes, etc. These may form a common background or starting point for 

ventures into the world of mathematics. 

Attempts have been made at identifying hidden mathematical skills. Classic examples 

are about street vendors in Brazil (Carraher, Carraher & Schliemann, 1985; Saxe, 1988).   

Children are involved in petty trade in the streets. This is how they make a living. 

They desperately need to earn as much as possible. But the profit is low and the competition 

is hard. They have to enter into bargaining, but there are limits to how low they can let their 

prices be pushed. Try to cheat such a boy or girl, and you will hardly succeed. They add 

prices and calculate change without hesitation and rarely make mistakes. Then, take such a 

child into a classroom. Give him or her exercises to solve which involve the very same 

arithmetical calculations as those they perform daily in the streets. And the child fails. Hardly 

any connection is seen between what is known very well in the streets, and what he or she is 

expected to do in class. 

 Some years ago, David Mogari (personal communication) in South Africa made a 

study of boys making toy cars out of steel wire. He watched the boys moulding their material 

into impressive copies of real cars, and he asked them questions about what they did, how 

they did it, and why they did it in that special way. In this process he came to realise the 

closeness between shapes the boys formed and techniques they had developed, on one hand, 

and central concepts in the school geometry curriculum — like ‘right angle’ and ‘congruence’ 

— on the other hand. He then went on to raise pertinent pedagogical questions. Imagine such 

a boy coming to a mathematics classroom. Are there ways in which his teacher can make 

links between geometrical concepts in class and the boy’s experience from the streets? Are 

there ways to make him benefit from his skills and insights into toy car construction when he 

is faced with right angles and congruence in school? Are there ways to make the theoretical 
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geometry concepts relevant to his practical background and the world he lives in? May an 

ethnomathematical approach help this boy in learning mathematics? 

 Studies and development projects among the Inuits in Alaska and Canada have been 

less occupied with the hidden mathematics of individuals and concentrated on mathematical 

aspects in language, traditions and cultural practices within indigenous communities (Denny, 

1981; Lipka, 1994; Lipka, Andrew-Ihrke & Yanez, 2011; Lipka, Wong & Andrew-Ihrke, 

2013). Close cooperation in and with the local community has uncovered such mathematics 

which has then been adapted to use in school. Similar processes have been undertaken in 

Nova Scotia (Lunney Borden, 2011, 2013) and elsewhere. 

Which Mathematics? Whose Mathematics? 

Where does this take us? What should we choose to teach in school? Should we try 

and make a mixture of several types of mathematics? Or should we rather choose one type? If 

so, which mathematics? Whose mathematics? (Pateman & Lim, 2013). Some of the 

arguments rendered above seem to pull us in a direction that we should imagine a plurality of 

mathematics-es. Should we then teach Inuit mathematics to Inuits and Navajo mathematics to 

Navajos? Should we teach navigation mathematics to navigators and weaving mathematics to 

basket weavers? 

Perhaps one should have expected that Barton (2009) had called his book The 

Languages of Mathematics-es in double plural instead of singular? — Luis Radford (2008) 

states that it is “difficult to accept that there is a diversity of types of mathematical knowledge 

and that they are genuine on their own” (p. 458). 

Over time a type of mathematics has developed, which has gained status as universal 

and uniform. It is this subject that is taught almost everywhere to everybody. Is this academic 

subject threatened by the above arguments? This seems to be the concern of several critics of 

ethnomathematics. Stuart Rowlands and Robert Carson (2002) find reasons for their concern 
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in several written sources, among them a number of chapters in the book Ethnomathematics: 

Challenging Eurocentrism in Mathematics Education, edited by Arthur Powell and Marilyn 

Frankenstein (1997). That book launches severe criticism of imperialism, colonialism, 

Eurocentrism and European hegemony, and “Western mathematics” gets its part of the 

criticism. Rowlands and Carson (2002, p. 84) write: 

What seems to be common to constructivism, socioculturism and 
ethnomathematics is a downplay of mathematics as a discipline, as an abstract 
body of knowledge, to be replaced with a kind of ‘bottom-up’ everyday sort of 
mathematics that is either related to the individual maker-of-meaning, to the 
social group, community of practice or identifiable cultural groups. 

They continue to write about the “downplay of the Greeks and 
rationality” (p. 87). While accepting the criticism of imperialism and Western 
domination of native cultures, they see formal, academic mathematics as a 
common, universal good which everybody should have access to in their 
education. See also Rowlands and Carson (2004). 
 
Kai Horsthemke and Marc Schäfer (2007) support much of the criticism forwarded by 

Rowlands and Carson. They are troubled with the idea of an ‘African mathematics’ and write 

that they have “concerns about embracing ‘African mathematics’ as valid and valuable – just 

because (or on the mere grounds that) it is African” (p. 6, emphasis in original). On the other 

hand, they also emphasise that ethnomathematical activities and practices “need not be treated 

as anthropological curiosities but can enrich the teaching and learning of mathematics as such, 

as well as mathematical research” (p. 8). 

Shehenaz Adam, Wilfredo Alangui and Bill Barton (2003) in their comment to 

Rowlands and Carson (2002), claim that “Ethnomathematics is not out to displace or replace 

mathematics” (p. 329) and that it “neither downplays, nor devalues, nor removes, any aspect 

of conventional mathematics” (p. 330). They favour “an integration of the mathematical 

concepts and practices originating in the learners’ culture with those of conventional, formal 

academic mathematics” (p. 332). 

Alexandre Pais (2011) identifies two conflicting tendencies in present education. One 

is linked to an overall trend of globalisation, which imposes conformity on the educational 
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systems and curricula. This is a trend of convergence in education. The other tendency 

embraces diversity and a demand to integrate different cultures, which becomes a trend of 

divergence in education. He claims that the tension between globalisation and diversity “ends 

up conveying an idea of culture where the Other is squeezed from its otherness” (p. 210). He 

discusses problems of integrating local mathematics into the school curriculum. What 

happens is that it is decontextualised from “the conditions that justify the emergence and use 

of this knowledge” (p. 220), then it will be formalised and taught in a scholarised way, which 

ends up as a recontextualised mathematics. And we may wonder, is it then any longer “real” 

ethnomathematics? 

Trying to sum up my reading of relevant literature, I would say the following: 

• Almost all authors emphasise the importance of respecting indigenous cultures, 

valuing their traditions, knowledge, skills and practices. Along with this goes a 

concession of oppression in the past and present, several times eradicating 

culture, language and self-esteem. 

• Some authors seem to take the previous point so far that it comes close to an 

extreme opposite, an urge to devaluate the oppressors’ culture. This may mean 

that global, Western mathematics should be replaced by local, indigenous 

mathematics. 

• The vast majority of authors, however, seem to say — explicitly or implicitly 

— that children everywhere must have an opportunity to learn the 

international, conventional mathematics, which has proved to be utterly useful 

and effective in very many aspects of society today. 

• There is less consensus on the capability of local mathematics to function as a 

constructive mediator between the local and familiar, and the abstract, general 

and advanced. This remains a challenge to the dedicated ones who try to 
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explore and develop indigenous mathematical practices into relevant, 

motivating and useful school mathematics. 

Local Versus Global Culture 

Winding up this article, I want to touch briefly on a couple of issues I think deserve 

attention: 

• The importance of language 

• The challenging role of being an outsider 

• One or more cultures 

• Mathematics for all and for some 

• What motivates? 

• The virtue and burden of context 

First, language has a formatting power; to a certain extent it frames and forms how we 

think and how we express ourselves. We should really be worried when children are taught 

and assessed in a language they do not know well (and even their teachers may not know 

well). There is a lot of research evidence showing how students are passive and quiet in class 

when the language of instruction is the former colonial language. Their learning strategy often 

becomes rote learning, since understanding is beyond scope (see for example Brock-Utne, 

Desai & Qorro, 2006; Brock-Utne & Skattum, 2009). Also, as we have seen, languages may 

have very different structures, and this may result in quite different ways of thinking and 

arguing. Do we (and teachers and educational authorities) really consider such issues when 

we plan lessons and when we formulate curricula? 

Second, I have read a lot of ethnomathematical literature. And I enjoy it greatly. I have 

learnt much about different types of mathematics embedded in a variety of cultures. But when 

reading, and especially out in the field, I am usually an outsider. I watch with interest. I try to 

show due respect. But I don’t easily know how they see me and how they react to my 
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curiosity and interrogation. I consider mutuality of utmost importance, but that is more easily 

said than done. 

Third, much of what I read is about one piece of mathematics in one ethnic group with 

one culture and one language. This may create demanding educational situations, but the 

challenge may be even much more complex in cases where you have a mixture of ethnicities 

with different languages, belief systems and cultural practices. How do we think and practice 

ethnomathematics in multicultural environments? In a monocultural class the teacher may 

choose an example from the students’ own culture. In a multicultural class, a student will 

naturally be an insider to some examples and an outsider to other examples. What about 

ownership and motivation then? How do we prepare teachers for such scenarios? 

 Fourth, “mathematics for all” is a well-known slogan. It is common to start school 

with common mathematics for everybody. However, it is also common to split or stratify 

students at some point. Some of them take a minimum of mathematics, perhaps nothing at all 

any longer, while others specialise. There are vast differences between countries as to how 

this is organised and when it is done. What is the role of ethnomathematics in this respect? 

Does it primarily belong at the elementary stages, or should it have a role even for the 

specialists at higher levels? 

Fifth, how indigenous should we be? The example above with the mason may be 

criticised. Rectangular brick-houses are modern and not deeply rooted in Namibian soil. 

Traditional houses in Ovamboland are made of clay; they have cylindrical shape with a 

conical, thatched roof (Onstad, Kasanda & Kapenda, 2003). Do such matters count for the 

choice of an example to be used in class? Is it a primary goal to revitalise old knowledge and 

practices, or should the mathematical content be the determining factor? Who decide; the 

community elders, the teachers, or the parents? Should the students be heard? In this 

globalising era with computers, pads and smartphones becoming steadily more accessible and 
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with the Internet and social media reaching out to remote areas — can we expect our children 

and youth to be motivated by the old stories, traditions and practices? Will not many of them 

be more concerned by the present and the future than by the past? Will they not often choose 

“modern education for a modern labour market” if they have a choice? May they think that 

local mathematics will deprive them of future opportunities? This is even worse if it is 

conceived as a way of continued oppression of ethnic groups and indigenous communities. 

Renuka Vithal and Ole Skovsmose (1997) emphasise how much ethnomathematics may 

remind people in South Africa about the infamous “Bantu education” under the Apartheid 

regime. See also the discussion by Tamsin Meaney and Deb Evans (2013). 

Finally, my impression is that many educationalists, and many politicians alike, take it 

for granted that an abstract subject like mathematics must be embedded in context and 

applications in order to convince the students that it is useful and well worth studying. During 

the last few decades, much school mathematics in many countries (like the Scandinavian 

ones) has become ‘useful mathematics’, ‘practical mathematics’, ‘mathematics in context’, 

‘everyday mathematics’, ‘real-life mathematics’, or other variations over the same theme. 

After the Bourbaki-inspired ‘modern mathematics’ took our subject to higher spheres of 

abstraction, it has been pulled down to earth. The intentions are good. Applications may 

legitimise the subject. It may be easier to accept mathematics in school if its usefulness is 

demonstrated. Everyday and real-life connections may enhance motivation. Mathematics may 

become easier to grasp when it appears in recognisable contexts. 

The case is not necessarily as clear-cut as that, however. It is a common experience for 

most mathematics teachers that word problems and mathematical modelling are rather 

difficult for many students. Extracting the relevant mathematical content from ordinary 

language, converting this into mathematical symbols and formalism, then solving the equation 

— or whatever the text has been transformed into — and finally translating the mathematical 
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solution back into its original context, perhaps even evaluating its validity in that context — 

all this may be very demanding work! Much worse than just solving an isolated equation. 

It is far from obvious that such complexity enhances motivation, understanding and 

appreciation of mathematics. On the contrary, applications and context may distract attention 

and overload mental capacity. It may become a burden for the learner and obscure the 

mathematical concepts. Inger Wistedt (1993) studied a group of Swedish students working on 

a given problem. It was about a boy and a girl running together twice. In order to make the 

problem solvable by mathematics, some “stereotyping” was made, like presupposing that both 

children ran with constant speed, and with the same speed in the second race as in the first 

one. One of the students never came to grasp this presupposition. From her own experience 

with running, it was probable that the child who won the first race would be most tired in the 

second race, at least towards the end of the race. Little did it matter what the problem text 

said, as long as she knew. In her theoretical discussion of the study, Wistedt introduced terms 

like ‘contextual dominance’, ‘contextual indeterminacy’, ‘contextual awareness’ and ‘context 

preference’. 

The ‘ethno’ part of ethnomathematics is context. In our own passion for our subject 

and our zeal for its educational virtues — do we also consider and discuss the possible 

problems and burden of context for the learners? We should never be tempted to believe that 

transition between these two worlds — the concrete world of real life and everyday 

experience, and the abstract world of mathematical concepts and reasoning — is obvious or 

easy for the learners. 

Concluding Remarks 

Asking what mathematics actually is (or perhaps ought to be) should be accompanied 

by similar questions about ethnomathematics. Bill Barton (1996) presents an interesting 

attempt at clarifying the meanings of and relationships between mathematics, 
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ethnomathematics and culture, and he suggests a framework with the key categories 

mathematics, mathematics education and society. He avoids giving ethnomathematics a so 

wide definition that it opens up for calling almost anything mathematics. In another context he 

comments on a study of implicit mathematical knowledge of ironworkers, and asks: “At what 

point do we call these activities mathematics? When is an iron artisan doing mathematics, and 

when is he or she crafting iron? Can they be doing both at the same time? How do the two 

activities relate to each other?” (Barton, 2004, p. 22). I think that we ought to continue asking 

such questions. Otherwise, we may get close to the following attitude: I know that you know 

something which you don’t know that you know! Can we fairly make such judgments about 

the knowledge of others? Are we in a position to claim that the car-making boys in South 

Africa “actually” understand right angles and congruence, or that the street vendors in Brazil 

“actually” know arithmetic? 

Globally, we are a multitude of people, living under different conditions, with 

different upbringing, backgrounds, education and jobs, and with a variety of skills and 

interests. Mathematics has very different meanings to us and plays very different roles in our 

lives. 

Some of us are interested in connections and implications between culture and 

mathematics. We see that the world we live in has much to offer in this respect. The richness 

and diversity of ethnomathematical examples are enormous. And the possible educational 

applications are appealing. I have run in-service courses for teachers from many countries. I 

have met scepticism when I have presented ethnomathematical ideas and examples from 

various cultures, and hesitation when I have challenged the participants to produce similar 

examples from their own culture. But I have also witnessed how many of them come back 

with a lot of examples and artefacts which they proudly demonstrate, and heard them 

discussing mathematical implications of their examples with great excitement. 
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Personally, I believe that there is much to gain from ethnomathematical studies and 

the application of ethnomathematical examples in mathematics classrooms. It may contribute 

towards motivation and conceptual understanding. It may play roles in nation building and 

empowerment of under-privileged groups. It may broaden our general views and knowledge 

about culture, history and mathematics. None of these are easy tasks, however. In an 

enthusiasm for the possibilities and virtues offered by ethnomathematics, it may be easy to 

underestimate the problems involved — problems of practical, cognitive, ideological and 

ethical nature. Therefore, it is valuable that there is a debate going on about such issues. This 

article is a modest attempt at contributing to such a debate. 

I finish by laying emphasis on three aspects treated in this article: 

To begin with, there is the problem of mutuality — or lack of such — in our research. 

When we do research on and in different cultures, there is a positive ideal of “mutual 

interrogation”. This is often more easily said than done, however (Millroy, 1992). If we, with 

a comprehensive formal education in mathematics, want to study mathematical aspects of 

traditional practices among people with little or no formal education, we may perhaps be well 

prepared for interrogation of them. But how should they naturally interrogate us on an equal 

basis? I do not claim that it is impossible, but maintain that it may be quite difficult. Further 

development of relevant, respectful research methods may be useful (Smith, 2012). 

Secondly, I find it philosophically, cognitively and ethically difficult to draw 

conclusions about knowledge and concepts held by other people, especially when they belong 

to another culture and language group than mine. I would like to see more research into this. 

Finally, I consider it vital to study more closely how context may support and may 

impede the learning of mathematics. 

 

 



 

Journal of Mathematics and Culture 
December 2017 11(3) 
ISSN-1558-5336 

156 

Acknowledgement 

I am grateful to a peer reviewer who read an earlier draft of this article. I commend her 

or him for thorough reading, fair critique, and constructive advice. Inspired by this, I have 

made considerable adjustments, and I hope that the reviewer finds improvement in the present 

version. 

References 

Adam, A., Alangui, W. & Barton, B. (2010). Bright lights and questions: Using mutual 
interrogation. For the Learning of Mathematics, 30(3), 10–16. 

 
Adam, S., Alangui, W. & Barton, B. (2003). A comment on: Rowlands & Carson “Where 

would formal, academic mathematics stand in a curriculum informed by 
ethnomathematics? A critical review”. Educational Studies in Mathematics, 52(3), 
327–335. 

 
Amir, G.S. & Williams, J.S. (1999). Cultural Influences on Children’s Probabilistic Thinking. 

Journal of Mathematical Behavior, 18(1), 85–107. 
 
Barton, B. (1996). Making sense of ethnomathematics: Ethnomathematics is making sense. 

Educational Studies in Mathematics, 31(1–2), 201–233. 
 
Barton, B. (1999). Ethnomathematics: a political plaything. For the Learning of Mathematics, 

19(1), 32–35. 
 
Barton, B. (2004). Mathematics and mathematical practices: where to draw the line? For the 

Learning of Mathematics, 24(1), 22–24. 
 
Barton, B. (2009). The Language of Mathematics. Telling Mathematical Tales. Mathematics 

Education Library, volume 46. Milton Keynes, UK: Springer. 
 
Barton, B., Lichtenberk, F. & Reilly, I. (2005). The language of topology: A Turkish case 

study. Applied General Topology, 6(2), 107–117. 
 
Brock-Utne, B., Desai, Z. & Qorro, M. (Eds.) (2006). Focus on fresh data on the language of 

instruction debate in Tanzania and South Africa. South Africa: African Minds. 
 
Brock-Utne, B. & Skattum, I. (Eds.) (2009). Languages and Education in Africa: a 

comparative and transdisciplinary analysis. Oxford: Symposium Books. 
 
Carraher, T.N., Carraher, D.W. & Schliemann, A.D. (1985). Mathematics in the streets and in 

schools. British Journal of Developmental Psychology, 3(1), 21–29. 
 
Denny, J.P. (1981). Curriculum Development for Teaching Mathematics in Inuktitut: The 

“Learning-from-Language” Approach. Canadian Journal of Anthropology, 1(2), 199–
204. 



 

Journal of Mathematics and Culture 
December 2017 11(3) 
ISSN-1558-5336 

157 

Edmonds-Wathen, C. (2016). Route description in Iwaidja: Grammar and conceptualisation of 
motion. PNA, 11(1), 53–74. 

 
Gerdes, P. (1986). How to recognize hidden geometrical thinking: a contribution to the 

development of anthropological mathematics. For the Learning of Mathematics, 6(2), 
10–12, 17. 

 
Gerdes, P. (1994a). African Pythagoras: A study in Culture and Mathematics Education. 

Maputo: Instituto Superior Pedagógico.  
 
Gerdes, P. (1994b). Reflections on ethnomathematics. For the Learning of Mathematics, 

14(2), 19–22. 
 
Horsthemke, K. & Schäfer, M. (2007). Does ‘African mathematics’ facilitate access to 

mathematics? Towards an ongoing critical analysis of ethnomathematics in a South 
African context. Pythagoras, 65, 2–9. 

 
Jorgensen, R. & Wagner, D. (2013). Mathematics education with/for indigenous peoples. 

Mathematics Education Research Journal, 25(1), 1–3. 
 
Kazima, M. (2006). Malawian students’ meanings for probability vocabulary. Educational 

Studies in Mathematics, 64(2), 169–189. 
 
Lipka, J. (1994). Culturally Negotiated Schooling: Toward a Yup’ik Mathematics. Journal of 

American Indian Education, 33(3), 14–30. 
 
Lipka, J., Andrew-Ihrke, D. & Yanez, E.E. (2011). Yup’ik Cosmology to School 

Mathematics: The Power of Symmetry and Proportional Measuring. Interchange, 
42(2), 157–183. 

 
Lipka, L., Wong, M. & Andrew-Ihrke, D. (2013). Alaska Native Indigenous knowledge: 

opportunities for learning mathematics. Mathematics Education Research Journal, 
25(1), 129–150. 

 
Lunney Borden, L. (2011). The ‘verbification’ of mathematics: Using the grammatical 

structures of Mi’kmaq to support student learning. For the Learning of Mathematics, 
31(3), 8–13. 

 
Lunney Borden, L. (2013). What’s the word for…? Is there a word for…? How understanding 

Mi’kmaw language can help support Mi’kmaw learners in mathematics. Mathematics 
Education Research Journal, 25(1), 5–22. 

 
Meaney, T. & Evans, D. (2013). What is the responsibility of mathematics education to the 

Indigenous students that it serves? Educational Studies in Mathematics, 82(3), 481–
496. 

 
Meaney, T. & Lange, T. (2013). Learners in transition between contexts. In M.A. (Ken) 

Clements, A.J. Bishop, C. Keitel, J. Kilpatrick & F.K.S. Leung (Eds.), Third 
International Handbook of Mathematics Education (pp. 169–201). New York: 
Springer. 



 

Journal of Mathematics and Culture 
December 2017 11(3) 
ISSN-1558-5336 

158 

Meaney, T., Trinick, T. & Fairhall, U. (2012). Collaborating to Meet Language Challenges in 
Indigenous Mathematics Classrooms. Dordrecht/Heidelberg/London/New York: 
Springer. 

 
Millroy, W.L. (1992). An ethnographic study of mathematics of a group of carpenters. 

Journal for Research in Mathematics Education. Monograph No. 5. Reston, VA: 
National Council of Teachers of Mathematics. 

 
Onstad, T., Kasanda, C.D. & Kapenda, H.M. (2003). Ethnomathematics: A link between an 

abstract school subject, local culture and everyday experience. In B. Chilisa, L. Mafela 
& J. Preece (Eds.), Educational Research for Sustainable Development (pp. 36–56). 
Gaborone: Lentswe La Lesedi. 

 
Pais, A. (2011). Criticisms and contradictions of ethnomathematics. Educational Studies in 

Mathematics, 76(2), 209–230. 
 
Pateman, N.A. & Lim C.S. (2013). The politics of equity and access in teaching and learning 

mathematics. In M.A. (Ken) Clements, A.J. Bishop, C. Keitel, J. Kilpatrick & F.K.S. 
Leung (Eds.), Third International Handbook of Mathematics Education (pp. 243–
263). New York: Springer. 

 
Pimm, D. & Wagner, D. (2003). Investigation, mathematics education and genre: An essay 

review of Candia Morgan’s Writing Mathematically: The Discourse of Investigation. 
Educational Studies in Mathematics, 53(2), 159–178. 

 
Pinxten, R. & François, K. (2011). Politics in an Indian canyon? Some thoughts on the 

implications of ethnomathematics. Educational Studies in Mathematics, 78(2), 261–
273. 

 
Powell, A.B. & Frankenstein, M. (Eds.) (1997). Ethnomathematics: Challenging 

Eurocentrism in Mathematics Education. Albany: State University of New York 
Press. 

 
Presmeg, N. (2007). The role of culture in teaching and learning mathematics. In F.K. Lester 

(Ed.), Second Handbook of Research on Mathematics Teaching and Learning, volume 
1 (pp. 435–458). National Council of Teachers of Mathematics. Charlotte, NC: 
Information Age Publishing. 

 
Radford, L. (2008). Culture and cognition. Towards an anthropology of mathematical 

thinking. In L.D. English (Ed.), Handbook of International Research in Mathematics 
Education, 2nd edition (pp. 439–464). New York, NY: Routledge. 

 
Rowlands, S. & Carson, R. (2002). Where would formal, academic mathematics stand in a 

curriculum informed by ethnomathematics? A critical review of ethnomathematics. 
Educational Studies in Mathematics, 50(1), 79–102.  

 
Rowlands, S. & Carson, R. (2004). Our response to Adam, Alangui and Barton’s “A comment 

on Rowlands & Carson ‘Where would formal, academic mathematics stand in a 
curriculum informed by ethnomathematics? A critical review’”. Educational Studies 
in Mathematics, 56(2–3), 329–342. 



 

Journal of Mathematics and Culture 
December 2017 11(3) 
ISSN-1558-5336 

159 

Saxe, G.B. (1988). The Mathematics of Child Street Vendors. Child Development, 59(5), 
1415–1425. 

 
Sfard, A. (1991). On the dual nature of mathematical conceptions: Reflections on processes 

and objects as different sides of the same coin. Educational Studies in Mathematics, 
22(1), 1–36. 

 
Sfard, A. & Linchevski, L. (1994). The gains and the pitfalls of reification – The case of 

algebra. Educational Studies in Mathematics, 26(2–3), 191–228. 
 
Skemp, R.R. (1986). The Psychology of Learning Mathematics. 2nd edition. Middlesex: 

Penguin Books. 
 
Smith, L.T. (2012). Decolonizing Methodologies: Research and Indigenous Peoples. 2nd 

edition. London/New York: Zed Books. 
 
Vithal, R. & Skovsmose, O. (1997). The end of innocence: A critique of ‘ethnomathematics’. 

Educational Studies in Mathematics, 34(2), 131–158. 
 
Wistedt, I. (1993). Elevers svårigheter att formulera matematiska problem [“Pupils’ 

difficulties in contextualizing mathematical tasks”, in Swedish with an English 
abstract]. Nordic Studies in Mathematics Education (NOMAD), 1(1), 40–54. 


